(jsiitfyortte fa KP- \o&{g ^0038^0 I 



United States Patent im 

Kitaniura et aL 



US005703997A 

[ii] Patent Number: 5,703,997 
[45] Date of Patent: Dec. 30, 1997 



[54] DATA RECORDING MEDIUM HAVING 

REPRODUCTION TIMING INFORMATION, 
AND SYSTEM FOR REPRODUCING 
RECORD DATA BY USING THE 
REPRODUCTION TIMING INFORMATION 

[75] Inventors: Tetsuya Kitamura, Komae; Hideki 
Mimura, Yokohama, both of Japan 

[73] Assignee: Kabushiki Kaisha Toshiba. Kawasaki, 
Japan 

[21] Appl. No.: 630,763 

[22] Filed: Apr. 11, 19S>6 

[30] Foreign Application Priority Data 

Apr. 14, 1995 [JP] Japan 7-114007 

[51] Int CI. 6 ~ H04N 5/91 

[52] U.S. CI 386/97; 386/96 

[58] Field of Search 386/46, 54, 75, 

386/97, 96, 104; 360/18; H04N 5/91, 5/928 

[56] References Cited 

U.S. PATENT DOCUMENTS 



4,614,982 


9/1986 


Ibaraki . 


4,680,647 


7/1987 


Moriyama . 


4,870,613 


9/1989 


Oinkenbeard . 


4,989,097 


1/1991 


Yoshio . 


4,992,886 


2/1991 


Klappert . 


5,010,417 


4/1991 


Yoshio . 


5,016,113 


5/1991 


Yamashita . 


5,043,826 


8/1991 


Yoshio . 


5,063,551 


11/1991 


Yoshio . 


5,065,252 


11/1991 


Yoshio . 


5,089,899 


2/1992 


Nomura et al. 


5,097,349 


3/1992 


Nomura . 


5,107,343 


4/1992 


Kawai . 


5,138,925 


8/1992 


Koguchi . 


5,233,438 


8/1993 


Fnnahashi . 


5,237,426 


8/1993 


Daito . 


5,270,828 


12/1993 


Mogi . 


5,274,463 


12/1993 


Matsumoto . 


5,280,572 


1/1994 


Case . 


5,282,186 


1/1994 


Yoshio . 


5315,400 


5/1994 


Kurata . 



386746 



5,336.844 
5,359,582 
5,400,077 
5,442,456 
5,513,010 



8/1994 Yamauchi 

10/1994 Kim. 

3/1995 Cookson. 

8/1995 Hansen . 

4/1996 Kori. 



FOREIGN PATENT DOCUMENTS 



0 546 189 Al 


671993 


European Pat. Off. 


0 663 560 Al 


1/1995 


European Pat. Off. 


0 661 888 A2 


7/1995 


European Pat. Off. 


0 661 888 A3 


7/1995 


European Pat. Off. 


4-28056 


1/1992 


Japan . 


4-57275 


2/1992 


Japan . 


4-67470 


3/1992 


Japan . 


4-212768 


8/1992 


Japan . 


4-245090 


9/1992 


Japan . 


4-245091 


9/1992 


Japan . 


5-159468 


671993 


Japan . 


6-28780 


2/1994 


Japan . 


8-149407 


11/1994 


Japan . 


WO 94/30014 


12/1994 


WIPO . 



OTHER PUBLICATIONS 

Digital Audio and Ancillary Data Services for an Advanced 
Television Service, Advanced Television Systems Commit- 
tee, Technology Group on Distribution, Doc.T3/186, Feb. 3, 
1992. 

Primary Examiner— Robert Chevalier 

Attorneys Agent, or Firm — Cu shman Darby & Cushman IP 

Group of Pillsbury Madison & Sutro LLP 

[57] ABSTRACT 

In a system wherein video data and audio data are repro- 
duced in a non-presentation mode of sub-picture data, con- 
trol information having an effect process command is trans- 
ferred to a system CPU before the video data is transferred 
to a decoder section. After the reproduction of the video data 
and the audio data selected in association with the video 
data, e.g. English audio data, is started, sub-picture data, e.g. 
an English caption, is forcibly presented at a predetermined 
timing under the effect process command. After a predeter- 
mined time period, the presentation of the sub-picture data 
is disabled by the effect process command. 
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DATA RECORDING MEDIUM HAVING scene in which the protagonist speaks French on a journey 

REPRODUCTION TIMING INFORMATION, from an English-speaking country to a French-speaking 

AND SYSTEM FOR REPRODUCING country. Unless an English caption associated with the 

RECORD DATA BY USING THE French conversation is presented, the English-speaking 

REPRODUCTION TIMING INFORMATION 5 viewers may not understand the French conversation. 

Similarly, suppose a scene in which the protagonist is 

BACKGROUND OF THE INVENTION viewing the German-language label of a medicine. Unless 

1 Field of the Invention an English caption associated with the German-language 

The present invention relates generally to a data recording lab f A is presented, the En^sh-speaking viewers may not 

medium having reproduction timing information, a method 10 understand the medicine label. 

of recording data along with reproduction timing The aforementioned problem may be solved by preparing 

information, an apparatus for recording data along with an additional English caption associated with the conversa- 

reproduction timing information, a method of reproducing tions of languages other than English and used when the 

data along with reproduction timing information, and an primary or main English caption is turned off. In this case, 

apparatus for reproducing data along with reproduction 15 however, double recording spaces are required to record 

timing information, and more particularly, to a data record- sub-picture data of the primary English caption and sub- 

ing method of recording various data, such as digital audio picture data of the additional English caption, respectively, 
data, and sub-picture data on a recording medium, such as an 

optical disk, a data recording apparatus for recording the SUMMARY OF THE INVENTION 

data on the recording medium, a recording medium used in 20 ^ of me mV ention is to provide a data recording 

these method and apparatus, a data reproducing method of medium with which a sub-picture can be presented at a 

reproducing the data on the recording medium, and a data prop er timing in accordance with the kind of audio data to 

reproducing apparatus for reproducing the data on the ^ reproduced. 

recording medium. ^ of me i nven tion is to provide a data 

2. Description of the Related Art recording method capable of presenting a sub-picture at a 

Recently, remarkable progress is observed in the devel- proper timing in accordance with the kind of audio data to 

opment of an optical disk reproducing apparatus adaptable ^ reproduced. 

to playback a movmg pictoe^sapp^ Another object of the invention is to provide a data 

reproduction from an optical disk serving as a recording ^ recordin g apparams capable of presenting a sub-picture at a 

medium l on which digital data of pictures, sounds, etc. are ^ m accordancc ^ ^ w of audio ^ t0 

recorded at high density by compression, in order to drive a ^ re™- 0 d U ced 

monitor display or a speaker according to the reproduced , . _ . . 

digital data. It is expected that many software suppliers will A f? her f the invention is to provide a data 

release a variety of software represented by movie programs 35 reproducing method capable of r^csen^g a sub-mcture at a 

or "karaoke" sing-along programs for use in the above- 35 tmiing in accordance with the land of audio data to 

mentioned apparatus after mass production thereof comes reproduced. 

into practice. Another object of the invention is to provide a data 

Conventionally, video tapes are used as a video recording reproducing apparatus capable of presenting a sub-picture at 

medium. The video tape does not have a large amount of 40 a proper timing in accordance with the. kind of audio data to 

record capacity per unit area as compared to the optical disk, reproduced. 

and do not provide a complicated random access to the According to the invention, there is provided a recording 

recorded data. Therefore, video data is normally recorded medium which comprises video data to be reproduced as a 

along with audio data, and optionally along with a single moving picture; first audio data to be reproduced along with 

item of sub-picture data. The audio data and the sub-picture 45 the video data; first sub-picture data which can be presented 

data arc selectively reproduced in a conventional reproduc- along with the first audio data and can be selectively set in 

ing system. When the sub-picture data is selected, the a presentation mode and a non-presentation mode in asso- 

conventional reproducing system simply reproduces the ciation with the first audio data; and control information for 

sub-picture data recorded on the video tape. Because the forcibly presenting the first sub-picture data in a predeter- 

reproduction state and reproduction time of the sub-picture 50 mined time slot of a reproduction time sequence during 

data are not controlled, the sub-picture presented for each which the first audio data is reproduced, even when the first 

scene cannot be changed, for example. sub-picture data is set in the non-presentation mode. 

A video recording medium with an English caption is now According to the invention, there is provided a recording 

prevailing in the U.S. The English caption is recorded on the method for a recording medium, which comprises a step of 

recording medium in the form of sub-picture data, and 55 recording video data to be reproduced as a moving picture; 

selectively turned on and off in a reproducing system of the a step of recording first audio data to be reproduced along 

recording medium. If the English caption is turned off, the with the video data; a step of recording first sub-picture data 

reproducing system continuously disables presentation of which can be presented along with the first audio data and 

the English caption, irrespective of conversations repre- can be selectively set in a presentation mode and a non- 

sented by audio data otherwise reproduced together with the 60 presentation mode in association with the first audio data; 

sub-picture data. and a step of recording control information for forcibly 

A problem arises in a case where the recording medium presenting the first sub-picture data in a predetermined time 

has audio data representing not only audio data of English slot of a reproduction time sequence during which the first 

conversations, but also other language conversations. If the audio data is reproduced, even when the first sub-picture 

English caption is turned off in the reproducing system, no 65 data is set in the non-presentation mode. 

Rnglish caption will be presented even when the other According to the invention, there is provided a recording 

language conversations is presented. Specifically, suppose a apparatus for a recording medium, which comprises means 
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for recording video data to be reproduced as a moving sub-picture data representing associated language captions 
picture; means for recording first audio data to be repro- along with one set of video data on the recording medium, 
duced along with the video data; means for recording first in this case, audio data identification number data is set in 
sub-picture data which can be presented along with the first a field of the control command to select one of the sub- 
audio data and can be selectively set in a presentation mode 5 picture data sets which is associated with the audio data set 
and a non-presentation mode in association with the first identified by the number data. The selected sub-picture data 
audio data; and jneans for recor^g contol information for set can be subjected to the forcible presentation control 
forcibly presenting the fkst sub-picture data m a predeter- when it is that the ident £ ed audio ^ta set 
minea ume slot oi a reproduction time sequence aunng colncidts with the audio data set which is currently repro- 
which the first audio data is reproduced, even when the first 1Q duced 
sub-picture data is set in the non-presentation mode. " , . , 

According to the in the invention, there is provided a ff^° U ^ °* }GCtS 

reproducing apparatus for a recording medium which com- S f forth ^ the ^scnpbon which follows and in part will be 

prises video data to be reproduced as a moving picture, first °*? ous from description, or may be learned by practice 

audio data to be reproduced along with the video data, first 15 of ™hoo .The ^objects and advantages ;of the invention 

sub-picture data which can be presented along with the first 15 ™% * re f zed obtamed by means of the mstrumen- 

audio data and can be selectively set in a presentation mode talities and combmations particularly pointed out in the 

and a non-presentation mode in association with the first a PP en c 

audio data, and control information concerning presentation BRIEF DESCRIPTION OF THE DRAWINGS 

of the first sub-picture data, the apparatus comprising repro- 20 

ducing means for reproducing the video data, the first audio Tne accompanying drawings, which are incorporated in 

data and the first sub-picture data from the recording and constitute a part of the specification, illustrate a pres- 

medium; selection means for selecting one of the presenta- cntty preferred embodiment of the invention and, together 

tion mode and non-presentation mode of the sub-picture data witn th e general description given above and the detailed 

in the reproducing means; and control means for forcibly ^ description of the preferred embodiment given below, serve 

presenting the first sub-picture data in a predetermined time to explain the principles of the invention, 

slot of a reproduction time sequence during which the first FIG. 1 is a block diagram schematically showing an 

audio data is reproduced, even when the first sub-picture optical disk apparatus according to an embodiment of the 

data is set in the non-presentation mode by the selection present invention; 

means, on the basis of the control information. 30 FIG. 2 is a block diagram showing details of the mecha- 

According to the invention, there is provided a reproduc- nism of a disk drive section shown in FIG. 1; 

ing method for a recording medium which comprises video FIG. 3 is a perspective view schematically showing the 

data to be reproduced as a moving picture, first audio data structure of an optical disk loaded in the disk drive section 

to be reproduced along with the video data, first sub-picture shown in FIG 1* 

date which can be presented along with the first audio data 35 FIG. 4 is an explanatory view illustrating the structure of 

and can be selectively set in a presentation mode and a a lotfcal fonnat of ^ dcal disk shown ^ mQ 3 

non-presentation mode in association with the first audio JrL _ . , , _ 

data, and control information concerning presentation of the *»\ 5 » an ^P^atory view Castrating the structure of 

first sub-picture data, the apparatus comprising a reproduc- a infonnatlon ^ sh ° wn m FIG. 4; 

ing step of reproducing the video data, the first audio data 40 FIG ' 6 1S " ^P 1 ^ 101 ^ illustrating the structure of 

and the first sub-picture data from the recording medium; a a me < such as a m °vie file or a music file, as shown in FIG. 

selecting step of selecting one of the presentation mode and 4; 

non-presentation mode of the sub-picture data in the repro- FIG. 7 is an explanatory view illustrating the hierarchical 

ducing step; and a control step of forcibly presenting the first structure of a video data area of the file shown in FIG. 6; 

sub-picture data in a predetermined time slot of a reproduc- 45 FIG. 8 is an explanatory view showing 1GOP (Group of 

tion time sequence during which the first audio data is Pictures) constituting a video cell shown in FIG. 7; 

reproduced, even when the first sub-picture data is set in the FIGS. 9A and 9B are explanatory views showing the 

non-presentation mode on the basis of the control informa- structure of a pack shown in FIG. 8; 

tion in the selecting step. pjQ 10 is an explanatory view showing the contents of 

In the invention, a control command is used for control- 50 disk search information described in the DSI pack shown in 

ling reproduction and presentation of sub-picture data in the FIG 8* 

st^ewtoethesub-pict^e^lais^tinaDon-presentation j^' u h ^ mplanalax y vj ew showing parallleters 

mode. The sub-picture data is reproduced and presented m describco in genera i infonna ti on sho wn in FIG. 10; 

a desired tune slot of a reproduction time sequence during „ . , ... 

which the audio da, Lis reproduced^For e^le.when th! 55 d ™^™J?£^ c Sn^^Fia 

desired time slot is designated to be a period during which lftt F ' 

the audio data of a non-English conversation is reproduced, 

the sub-picture data of an associated English caption can be FlG ' 13 ls m explanatory view showing the structure of 
forcibly presented at the designated time slot. In addition, effcct infonnation shown in FIG. 10; 
since the above-mentioned forcible presentation control is 60 FIG. 14 is an explanatory view showing the contents of an 
performed by using the sub-picture data which has been effect process command shown in FIG. 13; 
recorded along with the audio data on a recording medium, FIG. 15 is an explanatory view illustrating time control 
additional sub-picture data is not required far the non- information concerning forcible presentation of a sub- 
English conversation. This saves the record capacity of the picture; 

recording medium. 65 FIG. 16 is an explanatory view illustrating time control 

Accordingly, it is possible to record sets of audio data infonnation relating, like FIG. 15, to forcible presentation of 

representing different language conversations and sets of a sub-picture; 
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FIG. 17 is a functional block diagram concerning forcible information zones allow the information to be recorded on 

presentation of a sub-picture; the optical disk 10. In each information area 25, its outer 

FIG. 18 is an explanatory view illustrating the structure of circumference area is a lead-out area 26 in which no 

data relating, like FIG. 17, to forcible presentation of a information is normally recorded its inner c^umference 

sub-Dicture* 5 area adjoining the clamping area 24 is a lead-in area 27 in 

" p * which no information is normally recorded, and the area 

FIG. 19 is a time chart relating, like FIG. 18, to forcible between the lead-out area 26 and the lead-in area 27 is a data 

presentation of a sub-picture; recording area 28. 

FIG. 20 is a block diagram of an encoder system for At the recording layer 16 in the information area 25. a 

encoding video data, thereby producing a video file; continuous spiral track is normally formed as an area in 

FIG. 21 is a flowchart illustrating an encoding process which data is to be recorded. The continuous track is divided 

shown in FIG. 20; into a plurality of physical sectors, which are assigned serial 

FIG. 22 is a flowchart illustrating a process of producing numbers. On the basis of the sectors, data is recorded. The 

a video data rile by combining audio data, sub-picture data, data recording area 28 in the information recording area 25 

and video data encoded in the encoding process of FIG. 21; 15 is an actual data recording area, in which reproduction data. 

FIG. 23 is a block diagram showing a disk formatter data, sub-picture data, and audio data are recorded in 

system for recording the formatted video file on an optical «™ of P its * * the form of changes in the 

( ^ s j c , physical state), as will be explained later. With the read-only 

^. , _ . _ ... ^ . . . . . optical disk 10, a train of pits is formed in advance in the 

FIG. 24 is a flowchart illustrating a logic data preparing ^ nsDarcnt substrate 14 by a stamper a reflecting layer is 

process performed by the disk formatter system shown in 20 _ ^ . , . . c *_? 

prp %|< d formed by deposition on the surface of the transparent 

23; ana substrate 14 in which the pit train is formed, and the 

FIG. 25 is a flowchart illustrating a physical data prepar- reflecting layer serves as the recording layer 16. In the 

ing process performed by the disk formatter system shown rea d-only optical disk 10, a groove is normally not provided 

in FIG. 23. as a track and the pit train in the surface of the transparent 

DETAILED DESCRIPTION OF THE substrate 14 serves as a track. 

PREFERRED EMBODIMENT The optical disk apparatus 12, as shown in FIG. 1, further 

comprises a disk drive section 30, a system CPU section 50, 

Hereinafter, referring to the accompanying drawings, an a system ROM/RAM section 52, a system processor section 

optical disk reproducing apparatus according to an embodi- ^ 54> a ram section 56, a video decoder section 58, an 

ment of the present invention will be explained. audio decoder section 60, a sub-picture decoder section 62, 

FIG. 1 is a block diagram of an optical disk reproducing and a D/A and data reproducing section 64. 

apparatus that reproduces data from an optical disk associ- As sno wn in FIG. 2, the disk drive section 30 contains a 

ated with an embodiment of the present invention. FIG. 2 is motor driving circuit 11, a spindle motor 12, an optical head 

a block diagram of a disk drive section that drives the optical 35 32 (i. e .. an optical pickup), a feed motor 33, a focus circuit 

disk shown in FIG. 1. FIG. 3 shows the structure of the 3^ a feed motor driving circuit 37, a tracking circuit 38, a 

optical disk shown in FIGS. 1 and 2. nea d amplifier 40, and a servo processing circuit 44. The 

As shown in FIG. 1, the optical disk reproducing appa- optical disk 10 is placed on the spindle motor 12 driven by 

ratus comprises a key/display section 4, a monitor section 6, the motor driving circuit 11 and rotated by the spindle motor 

and a speaker section 8. When the user operates the key/ 40 12. The optical head 32 that projects a laser beam on the 

display section 4, this causes the record data to be repro- optical disk 10 is located under the optical disk 10. The 

duced from an optical disk 10. The record data contains optical head 32 is placed on a guide mechanism (not shown), 

video (or movie) data, sub-picture data, and audio data, The feed motor driving circuit 37 supplies a driving signal 

which are converted into video signals and audio signals. to the feed motor 33. The motor 33 is driven by the driving 

The monitor section 6 displays images according to the 45 signal and moves the optical head 32 across the radius of the 

audio signals and the speaker section 8 generates sound optical disk 10. The optical head 32 is provided with an 

according to the audio signals. objective lens 34 positioned so as to face the optical disk 10. 

It is known that the optical disk 10 has various structures. The objective lens 34 moves according to the driving signal 

For instance, one kind of the optical disk 10 is a read-only supplied from the focus circuit 36 so as to move along its 

disk on which data is recorded with a high density as shown 50 optical axis. 

in FIG. 3. The optical disk 10, as shown in FIG. 3, is made To reproduce the data from the above optical disk 10, the 

up of a pair of composite layers 18 and an adhesive layer 20 optical head 32 projects a laser beam on the optical disk 10 

sandwiched between the composite disk layers 18. Each of via the objective lens 34. The objective lens 34 is moved 

the composite disk layers 18 is composed of a transparent little by little across the radius of the optical disk 10 

substrate 14 and a recording layer or a light-reflecting layer 55 according to the driving signal supplied from the tracking 

16. The disk layer 18 is arranged so that the light-reflecting circuit 38. Furthermore, the objective lens 34 is moved along 

layer 16 may be in contact with the surface of the adhesive its optical axis according to the driving signal supplied from 

layer 20. A center hole 22 is made in the optical disk 10. the focusing circuit 36 so mat its focal point is positioned on 

Clamping areas 24 are provided at the periphery of the the recording layer 16 of the optical disk 10. This causes the 

center hole 22 on both sides, of the disc, which are used to 60 laser beam to form the smallest beam spot on the spiral track 

clamp the optical disk 10 during its rotation. When the disk (i.e., the pit train), enabling the beam spot to trace the track. 

10 is loaded in the optical disk apparatus, the spindle of a The laser beam is reflected from the recording layer 16 and 

spindle motor 12 shown in FIG. 2 is inserted into the center returned to the optical head 32. The optical head 32 converts 

hole 22. As long as the disk is being rotated, it continues to the beam reflected from the optical disk 10 into an electric 

be clamped at the clamping areas 24. 65 signal, which is supplied from the optical head 32 to the 

As shown in FIG. 3, the optical disk 10 has an information servo processing circuit 44 via the head amplifier 40. From 

zone 25 around the clamping zone 24 on each side. The the electric signal, the servo processing circuit 44 produces 
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a focus signal, a tracking signal, and a motor control signal basis. The volume management area 74 stores volume 

and supplies these signals to the focus circuit 36, tracking management information for managing a disk information 

circuit 38, and motor driving circuit 11, respectively. file 76 in the file region 80 (hereinafter referred to simply as 

Therefore, the objective lens 34 is moved along its optical "disk Mormation file 76") and a file 7SUuch as a movie file 

axis and across the radius of the optical disk 10. its focal 5 or a musrc file, us. data on the rec °fd positions record 

. . . » . . . j. i f , capacities, file names, etc. of all files . Files 76 and 78 of file 

?Ti« °l T"*^ kyer 11 16 t ?l thc °Pf * numbers 0 to 99 designated by logic block numbers begin- 

disk 10, and the laser beam forms the smallest beam spot on ^ ^ ^ „ ^ fa * e g e re ^ Qn ^ The ^ 

die spiral tract Furthermore the spindle motor 12 is rotated wit * me number *J fe assi d as disk ^o^^ me 76 . 

by the motor driving circuit 11 at a specific rotating speed, Th e mes 78 with me numbers from 1 to 99 are assigned as 

This allows the beam to track, for example, at a constant "> movie or yideo ffles or music mes 

linear speed. As {s shown m ^ 5 ^ ^ disk ^0^^ me 76 

The system CPU section 50 of FIG. 1 supplies to the servo comprises a file management information area 82 and a 

processing circuit 44 a control signal serving as an access menu video data area 84. The file management information 

signal. In response to the control signal, the servo processing area 82 stores file management information for selecting a 

circuit 44 supplies a head-moving signal to the feed motor 15 selectable sequence, such as a video title or an audio title, 

driving circuit 37, which supplies a driving signal to the feed recorded on the entire optical disk 10. The menu video data 

motor 33. Then, the feed motor 33 is driven, causing the area 84 stores, in the form of menu cells 90, menu video data 

optical head 32 to move across the radius of the optical disk f or displaying menus of selecting a title, etc. As will be 

10. Then, the optical head 32 accesses a specific sector described later in detail, the menu video data of the menu 

formed at the recording layer 16 of the optical disk 10. Hie video data area 84 is divided into units of a size necessary 

data is reproduced from the specific sector by the optical for a purpose, i.e., an i-number of menu cells 90 sequentially 

head 32, which then supplies it to the head amplifier 40. The numbered from #1 in the order in which the cells 90 are 

head amplifier 40 amplifies the reproduced data, which is recorded on the menu video data area 84 on the disk 10. The 

outputted at the disk drive section 30. menu cells 90 have video data, sub-picture data or audio data 

The reproduced data is transferred and stored in the data concerning the selection of a movie title or an audio title, 

RAM section 56 by the system processor section 54 which selection of programs for each title, etc. 

is controlled by the system CPU section 50 operating in As shown in FIG. 5, the file management information area 

accordance with the programs stored in the system ROM/ 82 comprises three information areas: a disk structure infor- 

RAM section 52. The stored reproduced data is processed at 3Q mation area 86 for storing a disk structure information 

the system processor section 54, which sorts the data into (DSINF), a menu structure information area 87 for storing 

video data, audio data, and sub-picture data, which are then menu structure information (MSINF), and a cell information 

supplied to the video decoder section 58, audio decoder table (MCTT) 88 for storing cell information. These three 

section 60, and sub-picture decoder section 62, respectively, information areas are arranged in that order, 

and are decoded at the respective decoder sections. The D/A 35 The disk structure information area 86 principally stores 

and data-reproducing section 64 converts the decoded video di s fc structure information, such as the number (expressed as 

data, audio data, and sub-picture data into an analog video parameter DSINF between numerals 1 and 99) of movie files 

signal and an analog audio signal, and supplies the resulting a nd music files, i.e., reproduction files 78, recorded in the 

video signal to the monitor 6 and the resulting audio signal fii e region 80 of the disk 10, the number of sequences (sets 

to the speaker 8. Then, on the basis of the video signal and ^ 0 f video data, audio data and sub-picture data) being present 

sup-picture signal, images are displayed on the monitor within each file 78, i.e. the number of titles (expressed as 

section 6 and according to the audio signal, sound is parameter FSINF), and sub-picture and audio information in 

simultaneously reproduced at the speaker section 8. eac h file. When the file 78 is, for example, a movie file, it is 

The structure of the logic format according to the initial specified in the disk structure information that the file 78 is 
version of the optical disk apparatus shown in FIG. 1 wfll 45 the movie file. When there is a number of audio streams, the 
now be described with reference to FIGS. 4 to 11. The number of audio streams, for example, two, and codes 
operation of the optical disk apparatus shown in FIG. 1 will specifying that the audio streams are, for example, English- 
be described in greater detail along with the logic format of language and Japanese-language audio streams, are included 
the optical disk 10. in the disk structure information. In addition, the number of 

FIG. 4 shows the structure of the logic format according 50 sub-picture channels and codes specifying that the sub- 
to an initial version thereof. Specifically, a data recording picture channels are, for example, English-language and 
region 28 beginning with the lead-in area 27 and ending with Japanese-language captions (or subtitles), are included in the 
the lead-out area 26 on the optical disk 10 shown in FIG. 1 structure information. 

has a volume structure, as shown in FIG. 4, conforming to The menu structure information area 87 stores menu 

a logic format of ISO9660. This volume structure comprises 55 structure information such as the total number (i.e. param- 

a hierarchical volume management information region 70 eter NOMCEL) of menu cells 90 present in the menu video 

and a hierarchical file region 80. The volume management data area 84 of the disk information file 76, a start cell 

information region 70 corresponds to logic block numbers 0 number (i.e. parameter TMSCEL) assigned to an initial one 

to 23 defined according to ISO9660. A system area 72 and of the menu cells 90 which are used to display a title menu, 

a volume management area 74 are assigned to the volume 60 a start cell number specifying the initial one of menu cells 

management information region 70. The system area 72 is 90 which are used to display an audio menu, a start cell 

normally an empty area and the contents thereof are not number specifying the initial one of menu cells 90 which are 

defined. For example, the system area 72 is provided for an used to display a sub-picture menu, and a start cell number 

editor for editing data to be recorded on the optical disk 10 specifying the initial one of menu cells 90 which are used to 

or a person who provides a title. A system program far 65 display a program menu. 

operating the optical disk apparatus according to the editor's The menu cell information table 88 is defined as an 

intention is stored in the system area 72 on an as-needed aggregation of an i-number of cell information areas 89 
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which are provided in the order of cell numbers and have 
cell information necessary for reproduction of the menu 
cells 90. If no video data for displaying a menu is present in 
the file 76, the menu information table is not provided. The 
cell information table 88 has information concerning the 
position (i.e. parameter MCSLBN indicated by an offset 
logic block number from the beginning of the file) of the 
menu cell 90 in the file 76, the size (i.e. parameter MCNLB 
indicated by the number of logic blocks), etc. 

On the basis of the menu cell information and menu 
structure information (MSINF), each menu cell is selected to 
display a menu. When one of the selection items is selected 
on the displayed menu, a code of disk structure information 
is specified. For example, an audio stream No. #1 of an 
English speech is designated without a sub-picture of an 
English caption, or an audio stream No. #2 is designated 
with a sub-picture of a Japanese caption. 

The disk structure information (DSINF) and menu struc- 
ture information (MSINF) are successively provided in the 
file management information area 82. The menu cell infor- 
mation table (MCTT) 88 is provided at a boundary of logic 
blocks. 

Music data or movie data of one or more tides is stored 
in the movie files or music files 78 corresponding to file 
numbers 1 to 99, as shown in FIG. 4. Each file 78 has a file 
structure, as shown in FIG. 6, comprising file management 
information area 101 storing information on the data con- 
tained in the file 78, Le. management information (e.g. 
address information, reproduction control information, etc.), 
and a video data area 102 storing moving video data 
(including video data, audio data and sub-picture data) in the 
file 78. The video data area 102 stores moving video data in 
the form of video data cells 105, like the menu cells 90 of 
the disk information file 76, and the moving video data is 
divided into a j-number of video data cells 105. 

In general, movie data or audio data of a certain title is 
expressed as an aggregation of successive sequences 106. 
For example, the story of a movie is expressed by successive 
sequences 106 corresponding to "introduction," 
"development," "turn," and "conclusion." Accordingly, the 
video data area 102 of each file 78 is defined as an aggre- 
gation of sequences 106, as shown in FIG. 7. Each sequence 
106 is expressed by a plurality of video programs 107 
corresponding to various scenes of the story. Each video 
program 107 is composed of a plurality of video data cells 
105. Each video data cell 105, as shown in FIG. 8, comprises 
a plurality of groups of pictures (GOP) in each of which a 
disk search information (DSI) pack 92, a video pack 93, a 
sub-picture pack 95 and an audio pack 98 are combined. The 
structure of the video cell 105 is substantially the same as 
that of the menu cell 90. The video data 102 consists of 
movie data, audio data, sub-picture data, etc., which have 
been compressed according to a compression standard of, 
e.g. MFEG1 (Moving Picture Expert Group) or MPEG2 and 
recorded in a data format corresponding to a system layer of 
MPEG2. Specifically, the video data 102 is a stream of 
programs defined by the MPEG standard. Further, each of 
the packs 92, 93, 95 and 98 has a pack structure formed of 
a pack header 97 and a packet 99 corresponding to the pack 
More specifically, there are two types of packs 92: a pack 
92N shown in FIG. 9A in which a padding packet is not 
inserted, and a pack 92P shown in FIG. 9B in which a 
padding packet is inserted in order to adjust the length of the 
pack to 2048 bytes (one logic sector). Normally, adjustment 
is made by adding a stuffing byte to the pack header 97 when 
the number of data items to be adjusted is 7 bytes or less, and 
by adding a padding packet when the number of data items 
to be adjusted is 8 bytes or more. 
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In each pack a pack start code, a system clock reference 
(SCR) value, a multiplexed rate and a stuffing is provided as 
the pack header 97; and a video packet, an audio packet, a 
sub-picture packet, a disk search pack such as a DSI packet 

5 are provided according to the kind of the pack as the packet 
99 successive to the packet 97. As will be described in 
greater detail, the SCR value is referred to by the system 
CPU section 50 as a time based on which an absolute time 
of a timer provided within the optical disk apparatus, i.e. a 
system time clock (STR), is referred to, thereby executing 
transfer of data packets, etc 

A video data decoding time stamp (DTS) for expanding 
MPG-compressed video data at the aforementioned time and 
a presentation time stamp (PTS) for outputting the decoded 
video data from the decoder section at the aforementioned 

15 time are provided in the packet 99 of the first video pack 
within one GOP. The decoding time stamp DTS is compared 
with the system time clocks in the decoder sections 58, 60 
and 62 and the packet 99 is decoded by decoder sections 58, 
60, and 62. The presentation time stamp PTS is compared 

20 with the system time clock within the D/A and data repro- 
ducing section 64 and decoded and the decoded data is 
subjected to a reproducing process in the D/A and data 
reproducing section 64. 

2^ The file management information area 101 comprises a 
file management table (FMT) 113, a sequence information 
table (SIT) 114, a cell information table (CIT) 115 and a disk 
search map (DSM). 
The video data cells in the video data area 102 shown in 

30 FIG. 6 are assigned sequential numbers from #1 in the order 
of record on the disk, and the cell numbers and cell infor- 
mation associated with the cell numbers are provided on the 
cell information table 115. Specifically, the cell information 
table 115 is defined as an aggregation of areas 117 storing a 

35 j-number of cell information (CI) items which are necessary 
for reproduction of the video data cells and arranged in the 
order of the cell numbers. The cell information (CI) includes 
information concerning the position, size, reproduction time, 
etc. of the cell within the file 78. 

40 The sequence information table 114 is defined as an 
aggregation of areas 116 for storing an i-number of sequence 
information (SI) items representing, for example, the order 
of selecting and reproducing the cells 105 in a range 
designated for each sequence 106. Each sequence informa- 

45 tion (SI) item contains reproduction control information 
concerning the reproducing order and the reproduction of 
video cells 105 recorded in the sequence 106. 

The sequences 106 are classified into two types: a 
completion-type sequence which is completed by a single 

50 sequence, and a connection-type sequence which is 
branched and connected to the next sequence. Connection- 
type sequences include: a connection-type head sequence 
which is a head sequence of video data corresponding to a 
multi-story and can be branched and connected to the next 

55 sequence, i.e. a connection-type head sequence in which the 
story varies according to the manner of choice of the story; 
a connection-type intermediate sequence which is a branch 
of another connection-type sequence and is connected to still 
another sequence; and a connection-type end sequence 

60 which is connected to another connection-type sequence and 
is completed, Le. a connection-type end sequence with 
which the story is completed. Sequence numbers 1 to i are 
assigned to these sequence information items. The start point 
information of each sequence information item is written on 

65 the file management information table 113. 

The file management table (FMT) 113 shows various 
information concerning the video file 78. The file manage- 
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raent table 113 stores the name of the file and an identifier 
for determining whether or not the file can be reproduced by 
the optical disk reproducing apparatus in which the optical 
disk is mounted. The file identifier has, for example, an 
identifier for identifying a movie file. The file management 
table 113 also stores the start addresses of the sequence 
information table 114 and cell information table 115, the 
number of sequence information items and the number of 
cell information items stored in these tables, the start address 
of each sequence indicated by an offset logic block from the 
start of the sequence information table 114, the start address 
of the video data in the video data area 102, and data 
attributes serving as information required for reproducing 
each data. 

As has been described with reference to FIG. 8, the disk 
search information pack (DSI pack) 92 is included in a top 
portion of the 1GOP of video data. In the disk search 
information pack (DSI pack) 92, as shown in FIG. 10, 
various information items concerning reproduction of the 
1GOP are stored. Specifically, the DSI pack 92 contains 
general information shown in FIG. 11, reproduction sync 
information of 1GOP shown in FIG. 12, position informa- 
tion of the DSI, i.e. address information, and effect infor- 
mation concerning various effects occurring in a reproduc- 
tion time period of 1GOP, such as effect commands which 
will be described with reference to FIGS. 13 and 14. 

In the effect information of the disk search information 
pack (DSI pack) 92, process commands as shown in FIGS. 
13 and 14 and the start time and end time of the process 
commands shown in FIG. 13 serving as offset presentation 
time stamps (EFTS) for the effects, are described. The EFTS 
is defined as offset time from an absolute time represented 
by the video start presentation time stamp VSPTS contained 
in the reproduction sync information. The start time is 
[(VSFTS/90000)+(description value/45000)] sec. The pro- 
cess commands include a command for forcibly starting 
presentation of a sub-picture from the start time of a specific 
audio stream, i.e. from the first frame after the EFTS, and a 
command for forcibly stopping presentation of a sub-picture 
from the end time of a specific audio stream, i.e. from the 
first frame after the EFTS. 

Specifically, when a specific audio stream, e,g. an English 
audio stream of audio stream No. #1, is selected, commands 
for executing and ending special reproduction (EFTS) are 
described. The special reproduction is required, for example, 
when a scene in which a protagonist is speaking English has 
been switched to a scene in which he speaks French with a 
French-speaking person. In this case, special effect (EFTS) 
is executed at the time the English conversation has been 
switched to the French conversation after the start of a 
certain audio stream, and an English caption is forcibly 
presented as sub-picture. The special reproduction is also 
required, for example, when an English-speaking protago- 
nist takes a medicine in a drugstore and views the label of 
the medicine. In this case, an English caption is forcibly 
presented as sub-picture to indicate the name of the medi- 
cine. The commands for the special reproduction process 
include a command for causing no effect process to be 
executed. 

In FIG. 14, the effect process command is shown as a 
sub-picture presentation control command formed of five 
bytes. The upper four bytes are assigned to a field for 
designating the time for executing the sub-picture presen- 
tation control command. Upper four bits of the fifth byte 
from the upper most byte are assigned to a field for desig- 
nating forcible start (represented by "0100") or forcible stop 
(represented by "0101") of presentation by the sub-picture 
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presentation control command. Lower four bits of the fifth 
byte from the upper most byte are assigned to a field for 
designating the kind (language No.) of audio data to execute 
the command only during reproduction of the designated 
S audio data. In this case, one selected from 16 kinds of audio 
data can be designated for reproduction. A selection number 
for designating all kinds of audio data (represented by 
"0000") is also provided. When all kinds of audio data have 
been designated, a sub-picture is forcibly presented even if 
10 any of audio streams is reproduced. 

As is shown in FIG. 11. in the general information, a 
system clock reference (SCR) value which should be 
referred to by the disk search information pack (DSI pack) 

92 is described as parameter DSCR, and a presentation time 
15 stamp (PTS) representing timing for reproducing the 1GOP 

is described as parameter VSFTS. Thus, when the system 
time clock (STC) of the apparatus coincides with the system 
clock reference (SCR) value described in the pack header 97 
of the disk search information pack (DSI pack) 92, the 

20 packet 99 of the DSI pack 92 is transferred to the system 
CPU section 50. At this time, the pack header 97 of the DSI 
pack 92 is separated from the packet 99 to transfer the packet 
99 alone to the system CPU section 50. The parameter 
DSCR represents the time, at which the packet 99 of the DSI 

25 pack 92 has been transferred, and is referred whenever 
necessary. The timing for reproducing 1GOP (1 Group of 
Pictures) is specified by the time stamp (VSFTS). The 
general information also includes a logic block number 
(DLBN) of the DSI pack and a cell number (CELN). 

30 In the reproduction sync information, a presentation time 
stamp (FTS: parameter VTTS) representing the time for 
reproducing an intra-picture (I-picture) from the MPEG- 
compressed video packs 93 is described as an offset FTS 
from VSFTS. In addition, in the reproduction sync 

35 information, an address (parameter VPSA) of the video pack 

93 including the I-picture is described as an offset logic 
block number from the DSI pack. A presentation time stamp 
FTS (parameter AFTS) for reproducing audio data from 
audio packs is described as an offset PTS from VSFTS. The 

40 parameter AFTS is a PTS of an audio packet having a closest 
reproduction start time after the reproduction start time of 
the I-picture. The description area is prepared for 8 streams 
corresponding to audio stream numbers #1 to #8. 
Furthermore, in the reproduction sync information, an 
45 address (parameter APSA 0-7) of the audio pack 98 speci- 
fied by the AFTS is described as an offset logic block from 
the DSI pack. In the reproduction sync information, a 
presentation time stamp FTS (parameter SPITS 0-31) of a 
sub-picture unit comprising sub-picture packs 93 repro- 
50 duced in the GOP reproduction time period is described as 
an offset PTS from VSFTS. The description area for this is 
prepared for 32 streams associated with sub-picture stream 
numbers #1 to #32. Besides, in the reproduction sync 
information, an address (parameter APSA 0-31) of the 
55 sub-picture audio pack 98 specified by the SPPTS is 
described as an offset logic block from the DSI pack. 

Referring back to FIG. 1, the operation for reproducing 
movie data from the optical disk 10 having the logic format 
shown in FIGS. 4 to 6 will now be described. In FIG. 1, 
60 solid-line arrows between the blocks indicate data buses, 
and broken-line arrows indicate control buses. 

In the optical disk apparatus shown in FIG. 1, when power 
is supplied, the system CPU section 50 reads out an initial 
operation program from the system ROM/RAM section 52 
and activates the disk drive section 30. The disk drive 
section 30 starts a read-out operation from the lead-in area 
27 and reads out volume management information from the 
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volume management information area 74 of the volume 
management information region 70 following the lead-in 
area 27. Specifically, the system CPU section 50 delivers a 
read command to the disk drive section 30 in order to read 
out the volume management information from the volume 
management information area 74 recorded on a predeter- 
mined position on the disk 10 set in the disk drive section 30. 
Thus, the system CPU section 50 reads out the volume 
management information and temporarily stores the read- 
out information in the data RAM section 56 via the system 
processor section 54. The system CPU section 50 extracts, 
from the volume management information data sequence 
stored in the data RAM section 56, necessary management 
information such as the record position of each file, the 
record capacity, etc. The extracted information is transferred 
and saved in a predetermined location in the system ROM/ 
RAM section 52. 

The system CPU section 50 refers to the previously 
obtained information on the record position of each file, the 
record capacity, etc. in the system ROM/RAM section 52, 
and obtains the disk information file 76 corresponding to the 
file number 0. Specifically, the system CPU section 50 refers 
to the previously obtained information on the record position 
of each file, the record capacity, etc. in the system ROM/ 
RAM section 52, delivers a read command to the disk drive 
section 30, reads out file management information of the 
disk information file 76 with the file number 0, and stores the 
read-out information in the data RAM section 56 via the 
system processor section 54. Similarly, the obtained infor- 
mation is transferred and saved in a predetermined location 
in the system ROM/RAM section 52. 

The system CPU section 50 makes use of the disk 
structure information 86, menu structure information 87 and 
menu cell information table 88 of the file management 
information in the disk information file 76 and reproduces 
and presents on the screen the sequence (title) selection 
menu cell of the menu video data 84. The user selects a 
sequence (title) to be reproduced, audio data of the title and 
sub-picture of the title by the key/display section 4 on the 
basis of the selection numbers displayed on the menu screen. 
Thereby, the file number, sequence information and audio 
stream belonging to the selected sequence are specified. The 
audio stream to be selected is, for example, an English audio 
stream corresponding to audio stream #1, a Japanese audio 
stream corresponding to audio stream #2, etc. The sub- 
picture to be selected is, for example, an English caption or 
a Japanese caption. When audio data of a movie story is 
English, no sub-picture is normally presented unless an 
English caption is selected by the sub-picture selection, 
except for the case where a sub-picture is presented by 
special reproduction, as will be described later. 

The operation until the designated video file 78 is 
acquired and the video data 102 is reproduced will now be 
described. In order to acquire the sequence information 
associated with the designated sequence number, the infor- 
mation on the record position and record capacity of each 
video file 78 is obtained from the volume management 
information 74 and is used. At first, the file management 
information 101 of the video file 78 belonging to the 
sequence to be reproduced is read out, as in the case of the 
disk information file 76, and stored in the data RAM section 
56. 

The system CPU section 50 obtains the sequence infor- 
mation corresponding to the designated sequence number 
from the sequence information table 114 of the file man- 
agement information 101 stored in the data RAM section 56. 
The obtained data and the cell information 117 in the cell 
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information table 115 necessary for reproducing the 
sequence are transferred and stored in the system ROM/ 
RAM section 52. 

The cell information on the cell which is to be first 

5 reproduced is obtained from cell reproduction order infor- 
mation in the thus acquired sequence information. On the 
basis of the video data reproduction start address and size 
data in the cell information, a read command for reading 
from a target address is delivered to the disk drive section 

10 30. The disk drive section 30 drives the optical disk 10 
according to the read command and reads the data of the 
target address from the optical disk 10. The read-out data is 
sent to the system processor section 54. The system proces- 
sor section 54 temporarily stores the sent data in the data 

15 RAM section 56 and determines the kind of data (video, 
audio, sub-picture, reproduction information, etc.) on the 
basis of header information added to the stored data. The 
data is transferred to the decoder section 58, 60 or 62 
associated with the kind of the data. 

20 Each decoder section 58, 60, 62 decodes the data accord- 
ing to the data format and sends the decoded data to the D/A 
and data reproducing section 64. The D/A and data repro- 
ducing section 64 converts the decoded digital signal to an 
analog signal and subjects the analog signal to a mixing 

25 process. The resultant signal is output to the monitor section 
6 and speaker section 8. 

In the process of determining the kind of data, if data is 
reproduction information representing the reproduction 

3Q position of video data, etc., the reproduction data is not 
transferred and is stored in the data RAM section 56. The 
reproduction information is referred to by the system CPU 
section 50 on an as-needed basis and is used for monitoring 
in video data reproduction. 

3S A description will now be given of the case where the 
menu cell has been acquired and the menu screen has been 
displayed and the user has selected an English audio stream 
corresponding to audio stream #1 as audio data of a title and 
selected no sub-picture of the tide. 

40 If the title is selected, the file 78 corresponding to the title 
is stored in the RAM 56. From the stored file 78, the file 
management information 101 of the file 78 is transferred to 
the system ROM/RAM section 52. Based on the transferred 
information 101, the data cells 105 are read out successively. 

45 As has been described above, the data cell 105 is an 
aggregation of GOPs (Groups of Pictures). Thus, the data 
cell 105 is transferred from the data RAM 56 to the system 
processor section 54 in units of GOP, and the video data, 
audio data and sub-picture data are transferred to the asso- 

50 ciated decoder sections 58, 60 and 62. 

At first, the disk search information pack (DSI pack) 92 
at the top of the GOP is read out from the data RAM 56 on 
the basis of the file management information 101. In the 
pack header 97 of the disk search information pack (DSI 

55 pack) 92, the system clock reference (SCR) value is 
described as general information. If the time represented by 
the parameter SCR coincides with the system time clock 
STC representing the reference time of the system CPU 50, 
etc., the packet 99 of the DSI pack 92 is transferred to the 

60 system CPU 50, as shown in FIG. 15. Specifically, as shown 
in FIG. 15, the contents of the packet 99, Le. the reproduc- 
tion timing stamp (VSFTS) of the GOP, I-picture FTS 
(VFTS), sub-picture FTS (SPSFTS) corresponding to the 
start time of sub-picture FTS (SFFTS), sub-picture FTS 

65 (SPEPTS) corresponding to the stop time of sub-picture FTS 
(SPFTS), audio FTS (AFTS), effect process command, the 
start time of the effect process command (EFT), and the stop 



5,703,997 

15 16 

time (EFT) of the effect process command, are transferred to (EFT). Specifically, the output from the D/A and data 
the system CPU 50. Thus, the system CPU 50 manages the reproducing section 64 to the monitor 6 is stopped from the 
transfer/reproduction of the video packs 93. sub-picture forcible presentation time (EFTS) of special presentation 
pack 95 and audio pack 98 following the DSIpack 92 from PTS for stopping special effect (EFT), which is described as 
the data RAM 56 to the decoder sections 58, 60 and 62 via 5 offset time from the presentation time stamp (VSPTS). Thus, 
the system processor section 54. Specifically, if the system the monitor 6 stops the forcible presentation of the English 
clock reference (SCR) of each pack 92 coincides with the caption. As is clear from FIG. 16, when the English stream 
system time clock (STC) of the apparatus in the system CPU is selected as audio stream, the forcible presentation time 
50, i.e. if it is determined that the presentation time stamp period is limited to a portion of the sub-picture presentation 
(VSPTS) coincides with the SCR described in the pack 10 time period. Apart from the switching of the language of 
header of the video packet 93, the packet 99 of the video conversation, if there is a scene in which an English- 
pack 93 is transferred from the data RAM 56 to the decoder speaking protagonist holds a medicine in a drugstore and 
section 58 via the system processor section 54. Similarly, views the German-language label on the medicine, an 
following the video pack 93, the packets 99 of the video English sub-picture corresponding to the German-language 
pack 95 and audio pack 98 are transferred from the data 15 label can be temporarily presented similarly. 
RAM 56 to the associated decoder sections 60 and 62 via the The concept of the forcible sub-picture presentation based 
system processor section 54. on the special effect (EFT) will now be briefly described 

Furthermore, if the decoding time stamp (DTS) described once again with reference to the functional blocks shown in 
in the packet header of the video pack 93 coincides with the FIGS. 17 to 19. As already described, the streams of audio 
system time clock (STC), the system CPU 50 enables the 20 date and sub-picture data with the presentation timing infor- 
decoder section 58 to expand, i.e. unpack, the picture, mation (parameters VSPTS, VPTS, SPETS, AFTS, EFTS, 
B-picture, etc. in the MPEG-compressed packet 99 of the etc.) shown in FIG. 17 are reproduced from the optical disk 
video pack 93. In addition, the system CPU 50 lets the 10 as packs 95 and 98. Record data shown in FIG. 17 
decoder section 58 output the expanded video data to the includes three audio data streams (Audio-l,Audio-2, Audio- 
monitor 6 via the D/A and data reproducing section 64 at the 2 s 3) and sub-picture data streams (SP-1, SP-2, SP-3) associ- 
tirae point of the I-picture PTS (VPTS) described as offset ated with the audio data streams, as shown in FIG. 18. For 
time from the presentation time stamp (VSPTS), as shown example, the sub-picture data streams contain a Japanese 
in FIG. 16. caption, a German caption and a French caption. An addi- 

Similarly, if the decoding time stamp (DTS) described in tional sub-picture data stream (SP-4) is recorded as, e.g. an 
the pack header of the video pack 93 coincides with the 30 English caption. In addition, a sub-picture presentation 
system time clock (STC), die system CPU 50 enables the control command 104 is recorded on the optical disk 10. The 
decoder section 60 to expand, i.e. unpack, the audio data, sub-picture presentation control command 104 precedes the 
etc. in the compressed packet 99 of the audio pack 98. In sub-picture data stream (SP-1) and audio data stream 
addition, the system CPU 50 lets the decoder section 60 (Audio- 1) which are reproduced at time (1) and is executed 
output the expanded video data to the speaker 8 via the D/A 35 at toe (1) corresponding to EFT. The sub-picture presen- 
and data reproducing section 64 at the time point of the tation control command 104 includes a presentation control 
audio PTS (APTS) described as offset time from the pre- time 105, an audio data number 107 and a presentation 
sentation time stamp (VSPTS), as shown in FIG. 16. By the control kind 109. The audio data stream (Audio-1) includes 
output of the video data and audio data, the monitor 6 an audio data presentation timing 121, an audio data number 
displays a moving picture and the speaker 8 outputs audio 40 123 and audio data 125. The sub-picture data stream (SP-1) 
sound and background sound accompanying the moving includes a sub-picture data presentation timing 117, a sub- 
picture. Since the English audio stream is selected, as picture data number 119 and sub-picture data 131. 
mentioned above, a sub-picture is not presented on the In the reproducing apparatus, the audio data selection 
monitor 6 in the normal movie reproduction. number 101 and sub-picture data selection number 102 are 

Similarly, the system CPU 50 enables the decoder section 45 set on the menu, and supplied to functioning blocks serving 
62 to expand, i.e. unpack, the sub-picture data, etc. in the as comparators 110 and 112 which compare the selection 
compressed packet 99 of the sub-picture pack 95 between numbers 101 and 102 with the data numbers 123 and 119, 
the sub-picture FTS time (SPSPTS) described as offset time respectively. The reproducing apparatus reads an audio data 
from the presentation time stamp (VSPTS) and the sub- stream whose audio data number 119 coincides with the 
picture PTS time (SPEPTS), as shown in FIG. 16. Since the 50 audio data selection number 101 and a sub-picture data 
English stream is selected as audio stream, however, the stream whose sub-picture number data 119 coincides with 
sub-picture is not output to the monitor 6 from the D/A and the sub-picture selection number 101, and reproduces the 
data reproducing section 64 and the English caption is not data streams at the reproduction time indicated therein, 
presented. In the case of a scene displayed on the monitor 6 FIG. 19 is a timing chart showing the relationship 
in which the protagonist switches English conversation to 55 between the output of the reproducing apparatus and the 
Rrench conversation, the system CPU 50 manages the presentation control. In the example represented by this 
switching time of conversion as time for the special effect riming chart, sub-picture presentation is stopped while the 
(EFT), as described above. Accordingly, the output from the audio data in which German is mixed in English is being 
D/A and data reproducing section 64 to the monitor 6 is reproduced. Until the sub-picture presentation control corn- 
released from the forcible presentation time (EFTS) of 60 maud has been read, the reproducing apparatus cannot 
special presentation PTS for starting special effect (EFT), determine at what time a sub-picture should be forcibly 
which is described as offset time from the presentation time presented. Even if decoding is started after the presentation 
stamp (VSPTS). Thus, the monitor 6 presents the English start time is determined, presentation of a sub-picture may 
caption in the scene of French conversation. When the not be effected in time. Thus, when the sub-picture presen- 
protagonist switches the French conversation to the English 65 tation is stopped, the decoding process of the sub-picture 
conversation, the system CPU 50 similarly manages the data of the same kind as audio data is always performed 
switching time of conversion as time for the special effect (step 1). At the presentation start time designated by the 
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sub-picture presentation control command (step 2), the sub- 
picture presentation output is enabled (step 3) and the 
sub-picture forcible presentation is achieved. Similarly, the 
sub-picture presentation is forcibly stopped at the presenta- 
tion end time designated by the sub-picture presentation 
control command (steps 4 and 5) by disabling the sub- 
picture presentation output (step 6). 

With reference to FIGS. 20 to 25, a description will now 
be given of the video data with the format shown in FIGS. 
4 to 13, a method of recording the video data on the optical 
disk 10 to be reproduced, and a recording system to which 
the recording method is applied. 

FIG. 20 shows an encoder system for generating a video 
file by encoding video data. In the system shown in FIG. 20, 
sources of video data, audio data and sub-picture data are, 
for example, a video tape recorder (VTR) 201. an audio tape 
recorder (ATR) 202 and a sub-picture source 203. These 
sources generates video data, audio data and sub-picture data 
under control of a system controller (SYS CON) 205. These 
data items are supplied to a video encoder (VENC) 206, an 
audio encoder (AENC) 207 and a sub-picture encoder 
(SPENQ 208. Under control of the system controller (SYS 
CON) 205, these data items are A/D converted by the 
encoders 206, 207 and 208 and encoded by respective 
compression methods. The encoded video data, audio data 
and sub-picture data (COMP VIDEO, COMP AUDIO, 
COMP SUB-PICT) are stored in memories 210, 211 and 
212. The video data, audio data and sub-picture data (COMP 
VIDEO, COMP AUDIO, COMP SUB-PICT) are output to 
a file formatter (FFMT) 214 by the system controller (SYS 
CON) 205 and converted to the video data file structure of 
the above-described system. The information on the setting 
condition, attributes, etc. of each data item is stored as a file 
in a memory 216 by the system controller (SYS CON) 205. 

A standard control flow of an encoding process in the 
system controller (SYS CON) 205 for preparing a file from 
video data will now be described. 

According to the flow illustrated in FIG. 21, the video data 
and audio data are encoded and the encoded video data and 
audio data (COMP VIDEO, COMP AUDIO) are produced. 
Specifically, when the encoding process is started, necessary 
parameters for encoding the video data and audio data are set 
(step S70 in FIG. 21). Some of the set parameters are saved 
in the system controller (SYS CON) 205 and used in the file 
formatter (FFMT) 214. In step S71. the parameters are used 
to pre-encode the video data and calculate an optimal code 
amount distribution. In step S72, based on the code amount 
distribution obtained by the pre-encoding, the video data is 
encoded. At this time, the audio data is also encoded. In step 
S73, if necessary, the video data is partially re-encoded and 
the re -encoded video data is substituted. Through the series 
of steps, the video data and audio data are encoded. In steps 
S74 and S75. the sub-picture data is encoded and encoded 
sub-picture data (COMP SUB-PICT) is produced. 
Specifically, when the sub-picture data is encoded, necessary 
parameters are similarly set In step S74, some of the set 
parameters are saved in the system controller (SYS CON) 
205 and used in the file formatter (FFMT) 214. Based on the 
parameters, the sub-picture data is encoded. By this process 
the sub-picture data is encoded. 

According to the flow illustrated in FIG. 22, the encoded 
video data, audio data and sub-picture data (COMP VIDEO, 
COMP AUDIO, COMP SUB-PICT) are combined and con- 
verted to a video data file structure as described with 
reference to FIG. 6. Specifically, in step S76, the cell 105 is 
set as minimum stream of video data and the cell informa- 
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tion table (CIT) 115 is produced. Then, in step S77, the 
structure of cells 105 constituting the sequence 106. video 
attributes, sub-picture attributes and audio attributes are set 
(information obtained at each data encoding operation is 

5 used as part of the attribute information). The file manage- 
ment information (FMI) including the cell information table 
(CIT) 115 is prepared. The encoded video data, audio data 
and sub-picture data (COMP VIDEO, COMP AUDIO, 
COMP SUB-PICT) are divided into predeterrnined packs. 
Each data cell is arranged by inserting the control pack (DSI) 
92 into each 1GOP so that the data can be reproduced in the 
order of data time codes. Thus, as shown in FIGS. 5 and 6, 
the data is formatted in the structures of the disk information 
file 76 and the files 78 such as movie files. 

FIG. 23 shows a disk formatter system for recording the 

1 above-described formatted files 76 and 78 on the optical 
disk. As shown in FIG. 23, in this disk formatter system, file 
data is supplied to a volume formatter (VFMT) 226 from 
memories 220 and 222 storing the prepared information file 
76 and files 78 such as movie files. In the volume formatter 

20 

(VFMT) 226, the disk volume information 74 is added to the 
files 76 and 78 in the order shown in FIG. 4. Thus, logic data 
to be recorded on the disk 10 is prepared. Error correction 
data is added to the logic data prepared in the volume 
formatter (VFMT) 226 in a disk formatter (DFMT) 228, and 
thus the logic data is re-converted to physical data to be 
recorded on the disk. In a modulator 230, the physical data 
prepared by the disk formatter (DFMT) 228 is converted to 
record data to be actually recorded on the disk. The modu- 
lated record data is recorded on the disk 10 by a recorder 
30 232. 

FIGS. 24 and 25 illustrate standard flows for preparing the 
above-described disk. FIG. 24 shows a flow for preparing 
the logic data to be recorded on the disk 10. Specifically, in 

35 step S80, parameter data such as the number of video data 
files, the order of arrangement of the files, the size of each 
video data file, etc. are set at first In step S81, volume 
information is prepared from the set parameters and file 
management information of each video data file. Thereafter, 

^ in step S82, the volume information and video data files are 
arranged in this order with the associated logic block num- 
bers. Thus, the logic data to be recorded on the disk 10 is 
prepared. 

Subsequently, the flow shown in FIG. 25 for preparing the 

45 physical data to be recorded on the disk is executed. 
Specifically, in step S83, the logic data is divided into a 
predetermined number of bytes, and error correction data is 
generated. In step S84, the logic data divided into the 
predetermined number of bytes and the generated error 

50 correction data are combined, thereby producing physical 
sectors. Then, in step S85, the physical sectors are combined 
to prepare the physical data. 

The physical data generated by the flow of FIG. 25 is 
subjected to a modulating process based on predetermined 

55 rules. Thus, the recording data is prepared. Then, the record 
data is recorded on the disk 10. 

In the above-described embodiment, a high-density 
recording optical disk is adopted as recording medium The 
present invention, however, is applicable to recording medi- 

60 urns other than the optical disk, for example, a magnetic disk 
or other recording mediums physically capable of high- 
density recording. 

By using commands for controlling reproduction 
presentation, sub-picture can be freely presented in accor- 

65 dance with reproduced audio data and the associated repro- 
duction time. Furthermore, only one sub-picture data stream 
is needed for one audio data stream 
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Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to die specific details, 
representative devices, and illustrated examples shown and 
described herein . Accordi ngiy, various modifications may be 5 
made without departing from the spirit or scope of the 
general inventive concept as defined by the appended claims 
and their equivalents. 

What is claimed is: 

1. A recording medium comprising: 10 
video data to be reproduced as a moving picture; 

first audio data to be reproduced along with said video 
data, said first audio data being in a first language; 

first sub-picture data which is adapted to be presented 
along with said first audio data and that is selectively 
set in one of a presentation mode and a non- 
presentation mode in association with said first audio 
data, said first sub-picture data presenting sub-picture 
information in said first language; and 

control information for forcibly presenting without user's 
intervention said first sub-picture data in a predeter- 
mined time slot of a reproduction time sequence during 
which said first audio data is reproduced, even if said 
first sub-picture data is set in said non-presentation ^ 
mode so that said first sub-picture information is pre- 
sented without using additional sub-picture data asso- 
ciated with said first language duplicating said first 
sub-picture data. 

2. The recording medium according to claim 1, wherein 3Q 
said control information includes first timing information for 
designating a time for preparing presentation of said first 
sub-picture data, second timing information for designating 

a time for starting a presentation of said first sub-picture 
data, and third timing information for designating a time for 35 
terminating said presentation of said first sub-picture data. 

3. The recording medium according to claim 1, wherein 
said control information is located on said recording 
medium such that said control information is reproduced 
prior to said first audio data. ^ 

4. The recording medium according to claim 1, wherein 
second audio data to be reproduced along with said video 
data is recorded on the recording medium in addition to said 
first audio data, and said control information includes a first 
field holding a command for controlling presentation of said 45 
first sub-picture data only while said first audio data is being 
reproduced, a second field designating which one of a start 
and a termination of said presentation should be controlled 
by said command, and a third field designating a timing for 
executing said command. 5Q 

5. The recording medium according to claim 1, wherein 
second sub-picture data which can be presented along with 
said first audio data and can be selectively set in one of a 
presentation mode and in a non-presentation mode in asso- 
ciation with said first audio data is recorded in addition to 
said first sub-picture data. 

6. A recording method for a recording medium, compris- 
ing the steps of: 

recording video data to be reproduced as a moving 
picture; ^ 

recording first audio data to be reproduced along with said 
video data, said first audio data being in a first lan- 
guage; 

recording first sub-picture data which can be presented 
along with said first audio data and which can be 65 
selectively set in one of a presentation mode and a 
non-presentation mode in association with said first 
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audio data, said first sub-picture data presenting sub- 
picture information in said first language; and 
recording control information for forcibly presenting 
without user's intervention said first sub-picture data in 
a predetermined time slot of a reproduction time 
sequence during which said first audio data is 
reproduced, even if said first sub-picture data is set in 
said non-presentation mode so that said first sub-picture 
information is presented without using additional sub- 
picture data associated with said first language dupli- 
cating said first sub-picture data. 

7. The recording method according to claim 6, wherein 
said control information includes first timing information for 
designating a time for preparing presentation of said first 
sub-picture data, second timing information for designating 
a time for starting a presentation of said first sub-picture 
data, and third timing information for designating a time for 
terminating said presentation of said first sub-picture data. 

8. The recording method according to claim 6, wherein 
said control information is located on said recording 
medium such that said control information is reproduced 
prior to said first audio data. 

9. The recording method according to claim 6, wherein 
second audio data to be reproduced along with said video 
data is recorded on the recording medium in addition to said 
first audio data, and said control information includes a first 
field holding a command for controlling presentation of the 
first sub-picture data only while said first audio data is being 
reproduced, a second field designating which one of a start 
and a termination of said presentation should be controlled 
by the command, and a third field provided for designating 
a timing for executing said command. 

10. A recording apparatus for recording medium, com- 
prising: 

means for recording video data to be reproduced as a 
moving picture; 

means for recording first audio data to be reproduced 
along with said video data, said first audio data being 
in a first language; 

means for recording first sub-picture data which can be 
presented along with said first audio data and which can 
be selectively set in one of a presentation mode and a 
non-presentation mode in association with said first 
audio data, said first sub-picture data presenting sub- 
picture information in said first language; and 

means for recording control information for forcibly 
presenting without user's intervention said first sub- 
picture data in a predetermined time slot of a repro- 
duction time sequence during which said first audio 
data is reproduced, even if said first sub-picture data is 
set in said non-presentation mode so that said first 
sub-picture information is presented without using 
additional sub-picture data associated with said first 
language duplicating said first picture data. 

11. The recording apparatus according to claim 10, 
wherein said control information includes first timing infor- 
mation for designating a time for preparing presentation of 
said first sub-picture data, second timing information for 
designating a time for. starting a presentation of said first 
sub-picture data, and third timing information for designat- 
ing a time for terminating said presentation of said first 
sub-picture data. 

12. The recording apparatus according to claim 10, 
wherein said control information is located on said recording 
medium such that said control information is reproduced 
prior to first audio data. 
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13. The recording apparatus according to claim 10, 
wherein said apparatus further comprises means for 
recording, in addition to said first audio data, second audio 
data to be reproduced along with said video data, and said 
control information includes a first field holding a command 
for controlling presentation of said first sub-picture data only 
while said first audio data is being reproduced, a second field 
designating which one of a start and a termination of said 
presentation should be controlled by said command, and a 
third field provided for designating a time for executing said 
command. 

14. A reproducing apparatus for a recording medium 
which comprises video data to be reproduced as a moving 
picture, first audio data to be reproduced along with said 
video data, said first audio data being in a first language, first 
sub-picture data which can be presented along with said first 
audio data and can be selectively set in one of a presentation 
mode and a non-presentation mode in association with said 
first audio data, said first sub-picture data presenting sub- 
picture information in said first language, and control infor- 
mation concerning presentation of said first sub-picture data, 
comprising: 

reproducing means for reproducing said video data, said 
first audio data and said first sub-picture data from said 
recording medium; 

selection means for selecting one of said presentation 
mode and said non-presentation mode of said sub- 
picture data in said reproducing means; and 

control means for forcibly presenting without user's inter- 
vention said first sub-picture data in a predetermined 
time slot of a reproduction time sequence during which 
said first audio data is reproduced, even if said first 
sub-picture data is set in said non-presentation mode 
based on said control information so that said first 
sub-picture information is presented without using 
additional sub-picture data associated with said first 
language duplicating said first sub-picture data. 

15. The reproducing apparatus according to claim 14, 
wherein said control information includes first timing infor- 
mation for designating a time for preparing presentation of 
said first sub-picture data, second timing information for 
designating a time for starting a presentation of said first 
sub-picture data, and third timing information for designat- 
ing a time for terminating said presentation of said first 
sub-picture data, said control means includes means for 
controlling said reproducing means based on said first, 
second and third timing information. 

16. The reproducing apparatus according to claim 14, 
wherein said control information is located on said recording 
medium such that said control information is reproduced 
prior to said first audio data. 

17. The reproducing apparatus according to claim 14, 
wherein second audio data to be reproduced along with said 
video data is recorded in addition to said first audio data, and 
said control information includes a first field holding a 
command for controlling presentation of said first sub- 
picture data only while said first audio data is being 
reproduced, a second field provided for designating which 
one of a start and a termination of said presentation should 
be controlled by said command, and a third field provided 
for designating a timing of executing said command. 

18. The reproducing apparatus according to claim 14, 
wherein second sub-picture data which can be presented 
along with said first audio data and can be selectively set in 
one of a presentation mode and in a non-presentation mode 
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in association with said first audio data is recorded in 
addition to said first sub-picture data, and said control means 
is capable of selecting one of said first and said second 
sub-picture data. 

19. A reproducing method for a recording medium which 
comprises video data to be reproduced as a moving picture, 
first audio data to be reproduced along with said video data, 
said first audio data being in a first language, first sub-picture 
data which can be presented along with said first audio data 
and can be selectively set in one of a presentation mode and 
a non-presentation mode in association with said first audio 
data, said first sub-picture data presenting sub-picture infor- 
mation in said first language, and control information con- 
cerning presentation of said first sub-picture data, compris- 
ing: 

a reproducing step of reproducing said video data, said 
first audio data and said first sub-picture data from said 
recording medium; 

a selecting step of selecting one of said presentation mode 
and said non-presentation mode of said sub-picture data 
in said reproducing step; and 

a control step of forcibly presenting without user's inter- 
vention said first sub-picture data in a predetermined 
time slot of a reproduction time sequence during which 
said first audio data is reproduced, even if said first 
sub-picture data is set in said non-presentation mode 
based on said control information so that said first 
sub-picture information is presented without using 
additional sub-picture data associated with said first 
language duplicating said first sub-picture data. 

20. The reproducing method according to claim 19, 
wherein said control information includes first timing infor- 
mation for designating a time for preparing presentation of 
said first sub-picture data, second timing information for 
designating a time for starting a presentation of said first 
sub-picture data, and third timing information for designat- 
ing a time for terminating the presentation of said first 
sub-picture data, said control step includes means for con- 
trolling said reproducing step based on said first, second and 
third timing information. 

21. The reproducing method according to claim 19, 
wherein said control information is located on said recording 
medium such that said control information is reproduced 
prior to said first audio data. 

22. The reproducing method according to claim 19, 
wherein second audio data to be reproduced along with said 
video data is recorded in addition to said first audio data, and 
said control information includes a first field holding a 
command for controlling presentation of said first sub- 
picture data only while said first audio data is being 
reproduced, a second field provided for designating which 
on of a start and a termination of said presentation should be 
controlled by said command, and a third field provided for 
designating a timing of executing said command. 

23. The reproducing method according to claim 19, 
wherein second sub-picture data which can be presented 
along with said first audio data and can be selectively set in 
one of a presentation mode and in a non-presentation mode 
in association with said first audio data is recorded in 
addition to said first sub-picture data, and said control step 
is capable of selecting one of said first and second sub- 
picture data. 



(19) CH§[o]^^6IS(KR) 

- " (12) sjh^sismca) 

(51) Int. CI. 6 (11)S7He!^ ^1996-0038901 

G1 IB 20/10 (43) SJW^J} 1996*5113211? 



(21) igJ&jl ^1996-0027367 

(22) «8!gJXl 1996^07106^ 

(30) ^g^^Q 95-081298 1995^04^06^ US(JP) 



(7D mmzi 


D\^MJ\1\0\A\ £A|bf, A*SE£ ^OIS 
JP 

jfLPfsi^ ;f»Af9i ai Moiaoi^ saiinsi- 52 72 




(72) sail 


aoidf ^*sis 
jp 

BJg SS£ OIUS^ 3-3-9 £Aim OJIOI.HOI.OI ^ API ?\0\ ML\0\ 
JP 






US ^U^»2! ^£U^IA| AfOI2}0|^ Om^lS 70 ?\¥M1\1\0\M £ A|dh OtLPiS 






Jl^xl 6J0IXI 






JP 






US SE3£ DIU£^ 6JbhA| 3-3-9 SAIblh 01101. "01.01 ^APIIHOI AtUOl 












JP 






us jfu^iaa j\&m3\m afoisioi^ om^is 70 ^Apptout saw o\ui\& 


S'SLII 




o\D\2. Q9\\M 






JP 






US £2E D|U£^ A|B^^ 1-1-1 J^APPtOIA* £Alb* gAfy 




(74) aisiei 


0|&£ 

use 




(77) t^MS? 


2ig 





(54) S3S JHa G0OIEI2I ^£ SSS OIS^OI IS HI 01 El S fliaab A|^3 



S V80II S1CHAH. XU£J CH^oi b|p S QlOIEIfc P -^3(10)21 ?\m g^(28)lH01l HI CIS POIM All e(vTS)(72) 21 HI- U Oil 

^yscH sip. bips poim aii M(vrs)( 72)21 <ms= §«oii^ &31 hips eoie Aii^(vrs)(72m 5*£isfe poie m\e. smo/tsi) 

(94)^ ^I^EIOi SIP. blP2 POIM Ail M §S( VTSI )(94) Oil ^ bIPS EIOIM Aj|^ §S(94)2| £*£|^ Ell OIM(VTSI _MAT)(98)0| 

^X|£|H. &JI QIOIM(VTSI_MAT)(98)0il^ POIM All ^(VTS)(72) Oil blP2 GI0IP2J H^2| ^£ » &}| bIPS QI0IP2} Si 

XH^Sfer £P£ ^^a. gJ ¥9^ ^egoj US 21 ^£01 }|^£I0| SIP. 2ai 81 0IM( VTSIJVIAT)(98)S S£»©£MI XH^SCHOt fit 
blPS CHI 01 E}. SCIS ^M^J ^ ^MUOII XH2* £201 XH£J Al^gjOUH Ail MED. 

CHS5E 

SE21 

SAdlAI 

[^S2J §S] 

XH^ Ql 01 El 21 ^£ §£1 OISSKH XH«9 CIIOIEIM XH^Sfc 
[££2J 2fBff fl9] 

«l15Ete S ^@2J Sj*JA|0!|0|| ©e* iC|^3 SEAIofc M^£. EI21£fe XII 4 £011 SA|@ bIPS P0|# AHM2| 

£A|6^ EE. 

s meg fi^^H 2joie^ s^mgi ^aui s*&e 

(57) S^?2| g?j 
1. 

bIPS CilOIP 'M 2CI2 GilOIP ^ »CH£ £S6lt XH« CIIOIEPl ^y£jOi Sl^ XH^ QIOIEI S^HI. ^^1 ^^£JOi Sit XH^ 



CHOI El XtfflOB §S ^ XH£J Gil 01 El 2| XH£i £ AH Oil XH2J JligEICH XU^ §2 g^S^AH g £ | g S ;>|. alPS 

QIOIB SPS QIOIEfSI &2I 5.^21 XH£} CHI0IEI9 XH£J £js>^ ^^Qf9l ?16f01 Bflff H^2J ^£1011 §S1 5&8ib XH^ §2 
S^S 3Jb 21^ OHXH£¥EI XH£J CHIOIEfg XH£!8ib AI^UOII 240UH. XH^ S^2£¥EI XH£j Gil 01 El M XH4B8P10II §J AH XH^ 
S^oiOl H^2] ^£ §S1 Si^olb 4*E+2h #21 S 51 Oil SJSS XH£j £2S^ CHI 01 Et 3 XH^ ££*6lb 
^BB, &OI XH^ ti^M XH£J6lb XH^4^&e ^PHIsfb 3g ^S2£ 6fb XH^y Al^gl. 

S^PS2. 

fill S Oil 240UH. ^£ §£b HIPS CHI 0 IE* 21 S^Oll §S1 SS3H3, #}| £^ HIPS CHIOIEIg &PI EJ^ £Ei 

g£6IOI P3E6fb P2E 4»e§ HSofb ^S2S 61b XH£J AI^H. 

S^PS 3. 

XIII SOII aiCHAi, &JI ^£ §Sb HIPS Q|0IE*2| HaigJ ^lOI^Oil 31© SS8KH, £>0| 4-E+^ &3| °dl£J SIIOIMOII [CfEUH 

HIPS GilOIEIM £32] H^lgJ fl|0|e^ P^#5||0I£I^ b|PS £JlL^ £^6lb ^bdM SSofb 61b XH^ Al^gj. 

S^PS 4. 

fill SOB 2401 AH. ^£ §£b HIPS CHI0IEI2J P^MdlOl OH^«l eblOII §£M 5S6IDJ. £J\ HIPS GilOIEIM &D\ 

P^MeilOl OH^Sl^blM £>b HIPS £2>6fb ^bdS SS5lb £S 6fc XH2J Al^gj. 

S^PS 5. 

fill SON 2401 AH. tfJI ^£ §£b HIPS CHI 01 S| P^M^IOI SS01! Bff §£1 £88101, &OI ^BE HIPS CH10IEIP &JI 
P^MfiilOl SE1 3>b HIPS £^6lb 5S6fb £M ofb XH£J A|^U. 

S 1 ?^ 6. 

xmsoii 24 oi ah. &ji §ab ^iei p^eaioi ses p^saioioib owmt: ist 5S6foj, &oi 4=2^ hips 

Gil OIEJM B\J\& P^MSiOl EE! 3>b HIPS &!1£ E&6lb ^bdM 5^5^ ^9ES ofe XH^ Al^gj. 
3^ 7. 

All SOII 24CHAH, ^| §Sb HIPS CilOIPEJ Xil1 ^ X1I2 P^MdtOI SHS°I P^MEHIOIM ol^hoife §£M H&o^P. HIPS 

GilOIEI^ ^^| P^MfiiiOl EEf HIPS <Ms^ e^EJfe fS2S Sib XH^ Al^^j. 

8. 

391 7 SOII &OUH. ^| §£b HIPS Ql 01 El 21 XHH % 39I2 P^MBilOl OH^*i^H|# ^^Oil a© §Si HS8IW. HIPS HIOIEffc XiM 
H X1I2 P^MeilOl OH^i^^Hl^ HIPS 6.155 ^^EJH, P^MBilOl OH^^^HPI Xil2 P^M^ilOl OH^^MHI^ CHOil ^^l 

gSb HIPS GHI0IEI2J ^^| XiM %± Xil2 P^MBilOl 2^ Oil Hf^S^2J P^MdlOIP 6l^l6fe §S1 5S8ID1. HIPS Gil 01 E}^ 

^^1 5i^l@ P^MSilOl EE! HIPS tl25 ^^Elb 2§ ^9E£ 6fc XH^ AI^H. 

S^PS 9. 

fill SOII 24 01 AH. §£b 3CH 4 SJ gcH 16 2J P^BaiOl OH^^MHI^ El^S^ HIPS CHI 0|B}^h XH^£|CH0i ^|X|2| ^l^ 

§S1 HS6IW. HIPS GHIOIPfe &J\ P^MSIIOI OH^MHIM ^b HIPS di? ^^EJH. P^M^IOl OH^^iMbPI 90i 16^ 

HH Oil &}| §£b fiH ±& %\E\^±2\ &m gj^ogoj C-l^e^lOlM oi^folb §51 HS6ID1, HIPS Gil 01 P^ ^^1 o\J\& 
P^MaiOl 2E1 HIPS ^^£Jb =SSS 61b XH^ AI^U. 

S^PS 10. 

fill SOII 2401A1. ^^| SPS ^£ §Sb SPS GII0|Ef2i SPS 3g SHOil §Sf SSSfOI, ^^1 ^B? SPS CHIOIPM ^^1 
SSOil HI AH P^Holb CI3E HS8lb £g =SEg 61b XH^ Al^^j. 

S^?S 11. 

XiMOSOil 2401 AH. ^^| §Sb HIPS GilOIEI^I NTSC §J PAL ^aHI^ A|^ij2J © = S^ ^^EICHOf 6fc §S1 

SS6I01. SPS 39 EEb ^^1 £2> SSOil CD E| AH (M§Pi^ SPS 39 EE^I SoHXIb 61b XH^ Al^^j. 

S^?S 12. 

fill 0 SOU 24 01 AH. §£b HIPS Gil 0| E| ^i VTSC ^ PAL SiaiHIS A|^gj2J 6.111 £^ES ^^£1010^ Sib i£l 

fiSolW. NTSC ^eilHIS AI^^Oll AH SPS 3§ EEb ^H| AC-3 PCM 2P2S¥E| <y^£l^. PAL ^aiHl^j A\±^0{\M SPS 

39 SSb MPEG-1, MPEG-2 <M dS PCM SPSS¥P £j^£|b "S2£ 61b XH^ Al^gJ. 

S^PS 13. 

fill SOII 2401A1. ^^1 §Sb SPS CHI0IEI2] SPS ^^Oil §M1 SS6IW. &2I SPS Gil 01 El M 6*^1 SPS 

^ S Oil SPS ^^6ib ^925 61b XH2i Al^^ 1 . 



S 1 ?^ 14. 

JMSOILSIOIAI. §}| ^§ §Sb SPS CHIOIEI 21 1§ EfgJOII ff© §21 5SofO]. #21 £^ ^Ef^ SPS QIOIEHi §JI I§ El EJ Oil 
"^S© 2U2 £&6f*r &b±M SSofe ofe XH£i Al^g. 

S^S 15. 

3311 »OII aiCH/d. §?l §£b SPS CHIOIEI 21 &X|§| blM^Oil &© §£1 fiSolCH. §}| ^E+£ SPS CHIOIEI1 #21 ^X|§| 

^n^oii cc^au^ P3E6it ci^h 4&§ sss^ ofc xh£* ai^h 

S^?S 16. 

XH1 1 W Oil 2ICH AH . ^£ §£b 2 C| 2 CHI0|E|2| ^MiJ ^1114*011 2© §£1 2&6IOI. &Z?| £^ 2 CI 2 CHI 01 Ell §21 ^M^J 

^m^oii hieiah ci^sm^ use 4b§ s&aibr xH£i ai^b. 

3^?S 17. 

XHhSOll 2J0UH, &9I §Sb SPS CHIOIEI 21 SPS XH^^OII 5*© §Si SS^Dl. &JI E© SPS CHIOIEIM §2ISPS 

xH^UOilAH (M§£lb ^Qil CH^olbr SCIS XH^6)SS £^5fc £2* gy§ 2S6lb £M ^§S^ olbr XH4J A|±B. 

3^?S 18. 

X-illSOil 2-ICH AH , IH^ CHIOIElur CHIOI EIM S&Qltr ZIB ~§S^ 6fe XH£i A|^§j. 

S^S 19. 

XHI18S0I! &OUH, §}| ^£ §£b HIPS CHI0|E|2| X||1 ^! XH12 CI ^#31 01 SS^2| P±S2||0I3 ojZH6ftr §21 5S6K31. HI CI 2. 
CHI 01 El ^ §21 CI^MaiOl SEf «fc HIPS 6!£S ^^£1^ 2§ 6^ XH2i A|^9. 

S^S 20. 

XI1 18 SOU &OUH, §21 ^§ §2b bIPS CHI0IEI2J X1I1 XHI2 P^iMeilOl 0H^*ieb|^ gt^oil &© §21 SS8IOI. HIPS CHIOIEItr 

X1I1 ^ XHI2 CI^MSIIOI OH^^'Mdl^ ©^M ^ir HIPS g&SH. P^MfllOl OH^MHI?! Xil2 P£S2«0| 

Ofi^^bliJ HH Oil §2b bIPS CHI0!E|2| XI1 1 , Xil2 XII 3 P^#5||0| 2E2J gf^ ms ©^S^°] p^gaioiB aiJiai^ 

§21 SS8ID1. bIPS CHIOIE}^ §2| P^MaiOl £51 3>tr HIPS £££Jtr 3j§ f§2£ Sfc XH^ Alr^U. 

S^S 21. 

39M8SOH 2401 AH. 4*g §2b 301 4 SI 9CH 1621 P^#aiOI OH^^^dl^ ft^og HI CI 2 GIO!E[^l XH^SCHO^ =[P^ 4NXI2I ^l^ 
§21 2Sm«. blP2 CHIOI El^ ^Ol ^1^9 P^SfillOl OHr^^bll blP£ ^i^S ^^£IH. CI^MaiOl OH^^MHPf 9 EH 

16^ tDI Oil §2b 2I0IS, m ^ ^ BilP ^CH£ UH 0|§o^o| U^#aiOIM 51^16^ §21 HS6K31. til CIS Q||0|E}~ 

ci^maioi sEi bips dis ^§f£i^ =§^^ xh^ ai^^. 

s^?s 22. 

3911 SOII 24CHAH, ^§ §2b 2 CIS DII0|Ef2| xH^ 2P2 ^MiJOII &© §21 SS6U3J. §^l ^Ef^ 2P2 CHI 01 Ell am 
XW^ 2P2 >iMii2J ^§0|| [CI8UH P3E6I& P3E 4Bi £&5lfe =§2£ XH^ A|^U. 

S^?S 23. 

All SOII 24CHAH, API ^§ §2b 2P2 CHIOI El 2| Q§ y 2P2 ^M^OII §21 HS6H31. §^l 4>Ef£ 2P2 CHIOI Ell P^ 
XHy ^M^J°I ^§Oil mfiUH ^^6I^ ^§ SS6I^ 5iS f§2S o\$= XH^ Al^il. 

S^PS 24. 

3911 SOII ?JLO\M. XH^ CHIOI E|^ HIPS CHIOIEI, 2P2 CHIOIE>, CHIOIEI ^ OIM CHIOIP^I XH^S XllCHofc XHIOl QIOlEfl 

HS8JDI. ^^1 XHICH CHIOIP^ HIPS CHI0IEI2] XH^AIZtM 7?§6fc A|^ §2 ^1 HIPS CHIOIEIOII =^16101 XH^£I^ SPS P10IEI U 
¥S§ CHI 01 El Oil &© M^l §21 fiSolb =§S^ ote XH^ AI^H. 

S^PS 25. 

XHIlSOil 24CHAH. ^E| §2b SPS CHIOIEIOII SS£lb SPS ^M^oj HSofc 5jS ^§2S 51^ XB^ Al^H. 
9^?S 26. 

XHMSOil ^^1 XH^ CHIOI El ^ ¥9^ CHI 01 Ell a»»DJ. §^l §2b ^Ol ¥S§ CHI 0 1 El Oil 5&£lb ^^^21 ^1 

5^61^ edS ^§2? 61^ XH^ Al^ij. 

9^?S 27. 

391 IS OH aiCHAI, ^Pl XH^ CHIOIEI^ XH^£I^ HIPS CHIOIEIOII Oil HI P^#aiO|6PI 91© OilH CHI0IEI1 5S6I«. ^^1 XH 
CHIOIEI^ §^l Oil tt CHI 01 Ell Dil^g XH£J ^^6PI ?I8I01 §2© H^2j ^§ §21 5S6I^ 51 =§2£ 51^ XH^ Al^gj. 



S^S 28. 

jansoOjSioiAi. aioiEjt ?\m dbmioii pi^s! ciioi&°i ^e< «n=g p^saioispi &z\ oil* qioids sssioi. 

a si aioiEtt aai onw aioi&g raws m« t'ss s&spi ?imoi see* sag ssatt as ?g°s sit jh« 

* : £lsgg LHSOII 218101 §:>H£lir 3J8J. 
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